Number of electron a1g [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] ( 1 ) a2g 1-2
( 1 ) eg [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] ( 1 ) t1g 1-9
( 1 ) t2g [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] ( 1 ) a1u 1
( 1 ) a2u [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] ( 1 ) eu 1-7 ( 1 ) t1u [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] ( 1 ) t2u [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] ( 1 ) $beta shells a1g [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] ( 1 ) a2g 1-2
( 1 ) t2g [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] ( 1 ) t2g 19 (2/3) a1u 1
( 1 ) a2u [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] ( 1 ) eu 1-7 ( 1 ) t1u [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] ( 1 ) t2u [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] ( 1 ) Figure S1 . Optimized geometries of 8 ] + in C 1 (a) and C 3v (b) symmetry as well as [Si 8 O 12 Cl 8 ] + in C 1 (c) and D 4h (d) symmetry. As shown in (a) and (b), upon symmetry lowering from O h symmetry, one of Si-C bonds elongates detaching one of the tert-butyl groups. The distortion vector is defined by:
Steps followed in the JT vibrational analysis
This distortion vector is then decomposed to its components (ie. inorganic core and substituents):
The normal vectors are given by :
8 12
The normal distortion vector can be also expressed by:
Si O But 
Here, the expression
The j i C coefficients of different vibrational modes are evaluated by: 
